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Executive Summary 
 
This report examines the potential woodfuel supply and the heat demand in the Cairngorm 
National Park (CNP) and discusses the barriers to meeting that demand through woodfuel 
markets.  It then makes a series of recommendations for action to overcome these barriers.  
 
The forests and woodlands in the CNP cover 81,802ha and produce an annual roundwood 
increment of approximately 838,396m3.  These woodlands were divided into three 
constraint classes according to how easily their increment might be recovered.  The CNP was 
also divided into 5 areas, reflecting the topographical, demographic and forestry distribution 
characteristics.  Each area is theoretically capable of supplying all its heat demand from the 
most readily available constraint class. 
 
Closer examination of current timber markets indicated that significant increases in 
woodfuel volumes are dependent on bringing additional private sector small dimension 
timber to market, which would in turn be dependent on buoyant sawlog markets.  Based on 
FCS production forecasts for both state and private sectors the available forest-derived 
woodfuel resource was estimated to be up to 65,000m3/year or approximately 40% of the 
timber required to supply the entire CNP heat demand.  Options are discussed for 
appropriate resource diversification and expansion, incorporating native species to maintain 
and improve landscape and biodiversity values.  Priority is given to sustainable resource 
management and use    
 
The demand assessment shows that meeting annual heating costs with oil would cost Park 
residents about £14 million at current prices. If this was entirely displaced by woodfuel it 
would create an £8 million woodfuel supply market.   If heating oil were at the higher end of 
the 2008 price the equivalent cost to the residents of the Park would be closer to £20 
million.  If all heating was replaced with biomass, the annual CO2 savings would be over 
86,000 tonnes. 
 
Closer examination of the demand assessment shows that much of it could be met through 
district and microgrid heating systems and there are recommendations for facilitating 
community led adoption of this solution. The appendix contains indicative data on the 
location, extent and heat demand of potentially viable heat networks. 
 
The barriers to the realisation of this potential demand were identified as: 
 

¶ Perceptions of woodfuel 
 

¶ Access to information 
 

¶ Concerns about quality & security of fuel supply 
 

¶ Ecological sustainability 
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¶ Access to training 
 

¶ Poor supply chain linkages 
 

¶ Financial issues 
 

¶ Poor data on potential supply and demand 
 
A range of recommendations was made for actions to overcome these barriers with 
particular emphasis being given to: 
 

¶ A proactive PR and promotion campaign to overcome negative perceptions of 
woodfuel 

 

¶ An energy trail for awareness raising purposes 
 

¶ tǊƻǾƛǎƛƻƴ ƻŦ ŀ άƻƴŜ ǎǘƻǇ ǎƘƻǇέ ŦƻǊ ŀŘǾƛŎŜ ŀƴŘ ǎǳǇǇƻǊǘ 
 

¶ Improved training provision, particularly for installers 
 

¶ Improved grant support for installations 
 

¶ Best practice guidance on fuel quality, sustainable resource management and 
management for woodfuel 

 

¶ Collection and collation of data on both timber supply and heat demand 
 
These measures are wide ranging and delivery will be both complex and demanding.  A 
steering group will be required comprising the lead partners for the various actions.  
 
Wherever possible existing projects and initiatives have been identified as delivery 
mechanisms for the actions.  In many instances these are already at least part-funded and, if 
the assumptions in the final section of the report are correct, implementation of the action 
plan over three years may already be 43% funded.  Options for securing further funding are 
discussed. 
 
In line with Scottish Government policy the overall aim of the action plan is to develop the 
woodfuel sector in the CNP area in a way that demonstrates that rural development can be 
compatible with biodiversity and landscape benefits on the one hand and reductions in 
carbon emissions on the other. 
 
It has been suggested that targets for rural development should be based on employment 
created and additional woodfuel sold as a result of the action plan.  The landscape and 
biodiversity benefits could be measured by the area of woodland re-stocked with mixtures 
incorporating significant proportions of native species which refers to woodfuel production 
in the SRDP application.   
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The most important measure is the reduction in carbon emissions.  It has been suggested 
that the Park aims to have firm plans in place by the end of the first three years to reduce its 
CO2 emissions by 16% as a result of replacing 20% of its heat and hot water demand with 
biomass.  In order to achieve this it will be necessary to ensure that 20,000 tonnes or 34,000 
m3 of timber is available on a sustainable basis.  The estimated annual value of this is £1.6m 
at £80/tonne and anything up to £2.8m for boilers and infrastructure.  CO2 savings would be 
172,000 tonnes.   
 
Recommendations are given at the end of each chapter.  Those already made in previous 
chapters are shown in italics, and new recommendations are shown in bold.   
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Chapter 1: Introduction 
 
Wood has always been an important energy source, and an open log fire is still an icon for 
relaxation comfort and security.  When dry, wood is a very good source of heat having, 
weight for weight, almost 80% of the calorific value of coal.  It is carbon neutral because the 
CO2 absorbed from the atmosphere during tree growth equals the CO2 released into the 
atmosphere as the resulting wood is burnt.  Wood also gives off low levels of SOx, and NOx.  
In addition, it brings greater rural development benefits than other forms of renewable 
energy. 
 
For all of these reasons there has been growing interest in woodfuel as an alternative 
energy source which also contributes to improved fuel price stability and security of supply. 
Reinforced by a range of EU, national and local policy initiatives and support measures, this 
has resulted in steady, if slow, growth of woodfuel markets. 
 

Despite some notable successes progress throughout the Highlands has been patchy and 
inconsistent, led in many ways by the Aberdeen Renewable Energy Group and assisted by 
the proactive role taken locally by both the local authority and Forestry Commission 
Scotland. Progress in Aberdeenshire has been more rapid than it has been in Highland 
where difficulties with some prominent projects have hindered wider supply chain 
establishment. 
 
In Angus, the success of Angus Biofuels has encouraged the local authority and others to 
take a positive view of biomass and as a result the number of biomass installations is 
continuing to increase. It is hoped that the arrival of BALCAS in the Highlands may have a 
similar impact there. 
 

The difficulties encountered in developing wood fuel markets stem from a range of actual 
and perceived market failures and institutional barriers. These barriers apply as much to the 
Cairngorm National Park (CNP) area as they do to the rest of the Highlands.  Apart from the 
incentives referred to above there are additional benefits to developing woodfuel markets 
within the CNP.  Firstly, if the woodfuel resource is developed and managed appropriately it 
can also make an important contribution to landscape and biodiversity values.  Secondly, 
local wood fuel markets can provide an incentive for more intensive forest management to 
improve local timber values and ensure that more of the carbon stored in woodlands is 
sequestered in long term construction projects as a substitute for concrete and steel. 
Finally, given their importance in terms of natural heritage, landscape, biodiversity and 
economic value, National Parks are ideally placed to act as exemplars of how tangible 
multipurpose public benefit can be delivered through sustainable environmental 
management of natural resources such as woodfuel. 
 
The development of wood fuel markets, particularly as part of a multipurpose approach to 
forest management and utilisation requires the balancing of potentially conflicting market 
forces. Wood fuel markets compete with existing small roundwood (SRW) using markets for 
a finite timber supply. Wood fuel also competes with other forms of energy for its markets.  
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Current energy prices are comparatively low and the challenge is to supply wood fuel at a 
price which is sufficiently attractive to the consumer to ensure a reasonable payback time 
for the significant additional costs of a wood fuel installation compared with oil, gas or 
electricity powered systems. At present this is proving extremely difficult without extensive 
grant support, which makes it all the more important for supply chains to reflect best 
practice in natural resource management and use, and in carbon management, thereby 
ensuring some wider public benefit from the use of public funds. 
 
As energy prices rise wood fuel becomes more attractive to consumers, and suppliers also 
have more freedom to raise prices. This in turn increases the SRW price that they can pay, 
which gives rise to a risk that existing SRW using industries might be displaced. Alternatively 
it means that wood fuel supply chains can afford longer haulage distances and import 
timber from further afield, or that they can afford to purchase higher quality timber that 
would otherwise be used in construction.  
 
None of these scenarios results in best use of the natural resource or best practice in the 
management of carbon and the difficulty facing all with an oversight of wood fuel market 
development is to facilitate the balancing of market forces in a way that results in optimal 
use of resources to deliver public benefit. Such issues are of particular importance to CNP 
given its exemplar role. 
 

The Cairngorms National Park is the largest park in the UK covering an area of 3,800 square 
kilometres.  It has 52 summits of over 900m with 10% of the land area over 800m and 68% 
over 400m above sea level.  Sixteen thousand people live within the Park at an average 
population density of 4.2 people per square kilometre.  The major centres of population are 
Aviemore, Ballater, Braemar, Grantown-on-Spey, Kingussie, Newtonmore and Tomintoul. 
 
Approximately twenty per cent of the Park area is forested (753 square kilometres) split 
almost equally between planted and semi-natural woodland.  The Park contains the most 
extensive tracts of Caledonian forest in Britain, comprising pine, juniper and broadleaved 
species together with bog woodland, montane scrub and stands of aspen. 
 
The EU Biomass Action Plan was drawn up in December 2005 and aimed to double the 
proportion of EU energy needs provided by biomass from 4% to 8% by 2010.  The EU Council 
of Ministers endorsed the plan in March 2007 and set further targets for 20% of EU energy 
supply coming from biomass by 2020.  It was intended that these policy targets would be 
reflected in national commitments made through national and local biomass action plans. 
 
The Scottish Government already has a national biomass action plan in place (the Biomass 
Action Plan for Scotland) and a parallel Renewable Heat Strategy was launched at the end of 
2008 which anticipated biomass playing a major role in the meeting of ambitious targets for 
the supply of heat from renewable sources. 
 
Just as the EU action plan depends upon national commitments, the achievement of these 
national commitments requires corresponding plans and commitments at a local level.  The 
Cairngorm National Park Woodfuel Action Plan (CNP WAP) has been developed to support 
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these EU and national commitments and demonstrate how these can be met in a way that 
contributes to local economies, whilst enhancing biodiversity and landscape values and 
ensuring long term sustainability.  
 
In developing the Plan it was important to ensure that it both mirrored the policy context 
and linked with existing projects and initiatives.  Accordingly this Woodfuel Action Plan 
emphasises building upon what is already there; whether in the form of action on the 
ground or in the provision of training and advice and as such, provides a framework for the 
continued expansion of sustainable woodfuel use in the CNP area.  It sets out strategic 
priorities to address market failures and identifies operational objectives which make 
effective use of the outputs from previous woodfuel initiatives and projects, transferring 
their conclusions from the wider context to the local one. 
 
The CNP WAP will be very difficult to implement without the cooperation and contribution 
of many partner organisations both within and outside the park.  It will be extremely 
important to maintain contact between relevant agency, NGO and private sector interests 
and CNPA will have a key role in maintaining and enhancing these linkages.  
 
Because the plan is CNP focussed, there are opportunities to access initiatives and funding 
streams that are not available elsewhere. It is recognised that supply chains will cross 
administrative boundaries and there may be instances where benefit within the park can be 
secured by using these opportunities beyond park boundaries. 
 
The recommendations in the Plan are organized into key areas for attention and under each 
of these, recommendations which have been defined to address them.  These 
recommendations have been defined to address existing market failures which have been 
highlighted by extensive stakeholder consultation and experiences derived from recent 
work in woodfuel development covering either the CNP area specifically or the Highlands in 
general (e.g.  the Northern WoodHeat project). 
 
Particular areas addressed in the Plan reflect the constraints on market expansion 
perceived within both the Highlands in general and the CNP in particular and include: 
 

- Perceptions of woodfuel 
- Access to information 
- Concerns about quality & security of fuel supply 
- Ecological sustainability 
- Access to training 
- Poor supply chain linkages 
- Financial issues 
- Poor data on potential supply and demand 
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Chapter 2: Supply Assessment and Resource Appraisal 
 
All the units used in this report for energy values, moisture content, emissions and fuel costs 
are set out in Appendix 2. 
 
The development of a sustainable local woodfuel market requires some knowledge of the 
local forest resource and its utilisation.  Without this neither suppliers nor consumers can 
enter the market with any confidence in its future viability or in the carbon management 
and sustainability benefits which are often the prime motivators for many market entrants. 
 
It is important not only to quantify the volumes of wood available to the biomass stream, 
but also to indicate the locations of resources in order to target new developments near to 
sources of sustainable supply to:  provide confidence to potential users in the future local 
sustainability of supply; reduce haulage costs to a minimum; and, reduce carbon footprints 
to a minimum. 
 
The potential forest-derived woodfuel supply was analysed using data held in the Scottish 
Semi-natural Woodland Inventory (SSNWI) for the CNP area to give an indication of the 
annual increment and the non-market constraints on recovering that increment.  However 
this approach only gives an indication of the potential sustainable yield in the long term.  In 
the shorter term this is affected by: planting dates and their impact harvesting dates; forest 
management regimes; and, market conditions.  Forestry Commission Scotland (FCS) 
production forecast data was then used to take account of these factors and give a practical 
assessment of the available resource.  
 
 
2.1 Roundwood Increment 
 
All woodland compartments identified in the SSNWI were stratified by tree canopy type.  A  
Yield Class (YC) was assigned to each, in discussion with FCS, and an annual increment was 
calculated. 
 
TABLE 1 

 
Yield Class 
 

 80-90% Broadleaf  4 

80-90% Conifer 12 

Scots Pine   7 

Broadleaf  4 

Conifer 12 

Mixed Broadleaf / Conifer  8 

Scrub  0 
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TABLE 2 
 
Annual Roundwood Increment 
 

 
 

 
 
 

 
The Yield Classes used were conservative to try and ensure that any errors were of under-
estimation rather than over confidence.   
 
 
2.2 Woodfuel Supply Constraints 
 
The woodland compartments were then stratified into three constraint classes.  These 
reflect the statutory and physical constraints which may have an impact on the ability of the 
compartments to supply extractable timber and are indicative of potential constraints, 
rather than barriers to the production of woodfuel or timber.  
 
The constraint classes are:  
 
RED    

¶ Nature conservation constraint, usually an SSSI, or     

¶ Listed as open or developing canopy in the SSNWI, or 

¶ Forest cover <10% 
 
Although it has been assumed that these woodland would not be available for harvesting, 
some compartments with statutory nature conservation status could benefit from the 
removal of exotic species or from restructuring to encourage natural regeneration.  This 
would need to be considered on a case by case basis. 
 
Similarly, the Open, Developing and <10% canopy categories listed in SSNWI could indicate 
future woodfuel resources but may only be considered as potential woodfuel sources in the 
medium or long term, possibly after management interventions such as fencing to allow 
regeneration/canopy development.  
 
ORANGE    

¶ bƻǘ ŎƻƴǘŀƛƴƛƴƎ άwŜŘέ ŎƻƴǎǘǊŀƛƴǘǎ ōǳǘ 

¶ Forest cover >10% to  < 49%, or 

¶ Slope > 32% 
 
άhǊŀƴƎŜέ ŎƻƳǇŀǊǘƳŜƴǘǎ ŀǊŜ ŀ ǇƻǘŜƴǘƛŀƭ woodfuel resource, but have physical constraints 
that may preclude their economic harvesting for woodfuel because of slope or low canopy 
cover. 
 

Compartments Area (ha) 

Annual 
Increment 

m3 

8,157 81,802 838,396 
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Compartments constrained by low (>50%) canopy cover may provide either a mid- to long-
term resource after management intervention (possibly fencing and planting or natural  
regeneration).  Alternatively larger compartments with low canopy cover may provide an 
equivalent volume to that in a smaller denser compartment, although the larger and less 
dense compartment is likely to have higher harvesting costs. 
   
Compartments where Slope > 32% are unlikely to provide a woodfuel resource which would 
contribute to a supply chain as the costs of extraction would be relatively high.  Slope sites 
with good site access and relatively large area may be economic to harvest. 
  
GREEN 

¶  All remaining woodlands.  
 
άDǊŜŜƴέ ǿƻƻŘƭŀƴŘǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ǊŜŀŘƛƭȅ ŀǾŀƛƭŀōƭŜ ŀǎ woodfuel, subject to the 
demands from other markets. 
 
The traffic light constraints system is intended to be indicative and has been developed to 
stratify ŎƻƳǇŀǊǘƳŜƴǘǎ ƛƴǘƻ ŎŀǘŜƎƻǊƛŜǎ ǿƘƛŎƘ ŀǊŜ ƭƛƪŜƭȅ ǘƻ ŘŜǘŜǊƳƛƴŜ Ƙƻǿ ΨǿƛƴƴŀōƭŜΩ 
woodfuel is from each compartment.  It does have the potential to be developed into a 
replicable and updatable inventory if a data handling protocol were to be developed to 
allow collected data on species, age, access, slope, terrain and soils for discrete 
compartments to override the derived data. 
 
The division of the total theoretically available annual increment between the constraint 
classes, and the percentage required to meet the demand identified in chapter 3 assuming 
no further constraints or competing markets, is shown in table 3  
 
TABLE 3:  Global demand as percentage of supply by constraint class 

 

 
Constraint 

Annual 
Increment 

m3 

Annual 
Demand 

m3 
% 

Demand / Supply 

 
GREEN 356,485 169,980 47.7% 

 
ORANGE 89,946 169,980 189.0% 

 
RED 391,965 169,980 43.4% 

 
Total  838,396 169,980 20.3% 

 
 
That only 47.7% of the readily available timber is required to meet total heat demand within 
CNP is very encouraging. However, as noted by the Wood Fuel Task Force, demand for 
timber is such that much of this will be committed to industries with high value end 
products. In the event of anticipated timber shortfalls becoming a reality local wood fuel 
markets may well find that woodlands on designated sites become their largest single 
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available resource. If this becomes the case best practice guidance on its management for 
wood fuel without compromising conservation values will be required.  
 
 
 
2.3 Analysis of potential supply by sector 
 
The maps in Figures 1 and 2 show that there is a correlation between the forest resource 
and the settlements in the CNP area.  The topology, demographic characteristics and road 
network in the CNP lend themselves to aggregation of demand into five geographical areas 
within which supply chains could function without extensive haulage operations.  Avoidance 
of long haulage distances is important because transport costs are the largest single factor 
in woodfuel costs, and are also the largest single negative impact on the potential carbon 
neutrality of wood as a fuel. 
 
The potential wood fuel supply and demand figures for the different sectors are given in 
table 4 below.  The figures in the final column show the contribution of each constraint class 
to the total energy demand for each sector 
 
As an example, the part of Table 4 below for Sector 1 shows that 68% of the total annual 
ƛƴŎǊŜƳŜƴǘ ŦƻǊ ǘƘŜ άDǊŜŜƴέ ŎƻƴǎǘǊŀƛƴǘ Ŏƭŀǎǎ ǿƻǳƭŘ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ ƳŜŜt the entire heating 
demand for all of the buildings in the Sector.  Conversely, it would take 211% of the 
άhǊŀƴƎŜέ ŎƻƴǎǘǊŀƛƴǘ Ŏƭŀǎǎ ǘƻ ƳŜŜǘ ǘƘŜ ǎŜŎǘƻǊŀƭ ƘŜŀǘ ŘŜƳŀƴŘ όƛΦŜΦ ǘƘŜ ƻǊŀƴƎŜ Ŏƭŀǎǎ ŀƭƻƴŜ 
could not satisfy the demand).  
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TABLE 4 Supply ς Demand balance by sector 
 

  
Compartments 

Annual 
Increment 

Productive 
Area 

Woodfuel 
Demand  

m3 

% constraint 
class to 
meet 

demand 

Sector 
1 GREEN 1,629 176,621 17,522 119,739 68% 

 
ORANGE 1,138 56,654 6,432 119,739 211% 

 
RED 2,166 284,071 27,423 119,739 42% 

  

  

4,933 517,346 51,377 119,739 23% All 

       Sector 
2 GREEN 643 74,095 6,981 20,910 28% 

 
ORANGE 584 32,417 3,859 20,910 65% 

 
RED 727 67,135 6,589 20,910 31% 

  

  

1,954 173,647 17,429 20,910 12% All 

       Sector 
3 GREEN 193 52,809 4,499 5,994 11% 

 
ORANGE 91 583 55 5,994 1028% 

 
RED 182 32,884 2,766 5,994 18% 

  

  

466 86,276 7,320 5,994 7% All 

       Sector 
4 GREEN 240 32,630 3,098 9,898 30% 

 
ORANGE 156 1 0 9,898 989800% 

 
RED 204 2,599 277 9,898 381% 

  

  

600 35,230 3375 9,898 28% All 

       Sector 
5 GREEN 121 20330 1788.64 3,853 19% 

 
ORANGE 38 291 62.7 3,853 1324% 

 
RED 45 5276 448.18 3,853 73% 

  

  

204 25,897 2299.5200 3,853 73% All 
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The key factor emerging from this table is that the green or constraint free class is capable 
of supplying all the potential demand in each sector in the absence of competing markets.  
It should not be assumed that the orange and red classes are incapable of supplying fuel 
wood.  The constraints have been derived generically, and further investigation would be 
necessary to determine their impact on potentially available increment.  Most red woods 
are within SSSI designated areas, but may have felling or management as permitted 
operations. 
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FIGURE 1  CNP Woodfuel Supply Chain Sectors: Forestry 
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